Multiple-locus variable number of tandem repeat analysis (MLVA) of Listeria monocytogenes directly in food samples.
Listeria monocytogenes is the etiologic agent of listeriosis responsible for severe and fatal infections in humans. Listeria contamination occurs quite often in a wide range of foods due to its ubiquitous nature. Isolates need to be characterized to a strain level for accurate diagnosis of Listeria infection, epidemiological studies, investigation of outbreaks and effective prevention and control of food-borne listeriosis. The purpose of this research was to evaluate the multiple-locus variable number of tandem repeat analysis (MLVA) for sub-typing L. monocytogenes isolates in pure cultures and in food matrices. Two multiplex PCR assays were formulated to amplify six specific loci using fluorescently-labeled primers; and the amplicons were analyzed by capillary electrophoresis. The MLVA method resulted in 34 unique DNA fingerprint patterns from 46 L. monocytogenes isolates of 10 serotypes which had 29 or 30 PFGE patterns with a single restriction enzyme and 34 AFLP patterns. The MLVA patterns of the 46 isolates remained unchanged in the presence of pre-enriched food matrices including sausage, ham, chicken, milk and lettuce. The MLVA method successfully typed L. monocytogenes strains spiked in cheese, roast beef, egg salad and vegetable samples after 48 h enrichment at the initial inoculation levels of 1-5 CFU per 25 g of food or higher. The limits of detection (typing) of the MLVA method were 10(3)-10(4)CFU/mL of pre-enriched food broth when evaluated using post-spiked sausage, ham, chicken, milk and lettuce samples. The MLVA method was simple, highly discriminatory, and easy to perform with portable (numerical) results. To our knowledge, this is the first report that describes the application of the MLVA method directly to food samples and demonstrates the possibility to obtain rapid and accurate subtyping results before an isolate is obtained.